The palmaris longus muscle is a slender fusiform muscle. It is especially prone to vary in comparison to other muscles in the upper limb and it is considered to be a vestigial structure. It is the most variable muscle in the human body, although its reverted state is barely discussed. The palmaris longus inversion can cause compression on neurovascular bundles, specially the median nerve on the carpal tunnel and the ulnar nerve on the Guyon canal.
INTRODUCTION
flexor carpi radialis and flexor carpi ulnaris muscles and superficial to the median nerve [1] [2] [3] [4] [5] . It is supplied by branches of the ulnar and brachial arteries, and branches of the median nerve supply its innervations [2, 6 ].
The PLM is described as one of the most variable muscles in our body and is classified as a phylogenetic and atavistic structure [5, 7, 8] Variations of the PLM can be responsible for compartment syndrome of the forearm, wrist
The palmaris longus muscle (PLM) is a superficial, slender, fusiform muscle of the forearm which acts as a weak wrist flexor together with the other forearm flexor muscles [1, 2] .
The proximal fleshy attachment is on the medial epicondyle of the humerus, the adjacent flexor muscles and the intermuscular septum or the flexor retinaculum. It inserts it self into the palmar aponeurosis [2, 3] . It lies between the and hand. Those include carpal tunnel syndrome and Guyon syndrome. Moreover, its variations can be difficult to identify and be misleading in radiological investigations [3, 4, 9] .
Furthermore, the tendon of this muscle can be used as a graft during many surgical procedures including pulley reconstruction, ligament reconstruction, ocular defects, reconstruction of ligaments of thumb and elbow [4, 10] .
The present report describes a case of an inversed palmaris longus muscle (palmaris inversus), followed by a literature review and a embryological, anatomical, clinical and surgical discussion.
During routine dissection of the right forearm of a male cadaver fixated in a 10% formalin solution, it was observed an uncommon variation of the PLM The PLM was reversed (Palmaris longus inversus (PLI)) -its proximal portion was tendinous while its distal portion was composed by muscle tissue ( Figure 1 ). Moreover, it was also observed the entrapment of the ulnar nerve on the Guyon canal and an incomplete superficial palmar arch ( Figure 2 ). There were no other abnormalities on the right or left upper limbs.
The PLI originated from the medial epicondyle of the humerus from a tendinous origin and in the middle third of the forearm the PLI became a hypertrophied fleshy structure that went downwards until the palmar aponeurosis and palmar carpal ligament (Figures 1 and 2 ).
This variation possessed 27.33 cm of length, and its tendon was 18.3 cm long and 0.9 cm wide. The muscular portion had a fusiform shape and was 9.03 cm long and 1.8 cm wide in its middle portion. 
CASE REPORT

DISCUSSION
Variations of the PLM are vastly described in the literature [1, 4, [11] [12] [13] .
The PLI is an uncommon variation and it has been described by a few authors [1, 13, 14] . A three headed PLI has also been reported as a surgical finding [11, 13, 15, 16 ].
Some authors have described the PLM as a mere regressive metacarpophalangeal flexor because of its lack of effective function and its numerous anatomical variations [1, 8, 17, 18] .
It is seen to be prominent in mammals that use their forelimbs for walking. The PLM is a welldeveloped muscle in orangutans although it can be absent in chimpanzees and gorillas [1, 16] .
In cats and other carnivorous predators, the PLM tendon is involved in retracting its claws. Since we haven't had retractable claws at any time in the last several million years, this structure would serve no specific purpose to humans, thus, agenesis rates of this muscle are seemingly rising [8, 16, 19] . Agenesis of PLM are related to Mendelian principles, whereas its absence is autosomal dominant and its presence is autosomal recessive [1] . It is more common in women and bilaterally. Unilateral absence occurs usually on the left side. Furthermore, its absence was firstly reported by Colombo in 1559 [1, 4, 5, [12] [13] [14] .
The PLI may cause compartment syndrome with pain and edema in the wrist area, carpal tunnel syndrome and Guyon's syndrome. The overuse of such PLI may cause its local hypertrophy and be associated with compression of median nerve and less frequently ulnar nerve at wrist flexion of proximal and middle phalanges as the palmar aponeurosis is attached to them [24] . The variations observed here with multiple abnormal attachments of the PL may aggravate these symptoms with the possible involvement of the thumb [25] .
A symptomatic PLI is of obvious clinical and surgical importance. However, an asymptomatic muscle may also be of interest in clinical situations because an unexpected muscular belly in the wrist region can cause difficulties in the interpretation of local radiological images [15, 21, 23] . Furthermore, difficulties during endoscopic wrist procedures and electromyographic studies of the median nerve may be encountered due to abnormalities of the PLM such as the PLI [1, 11] .
PLM muscle is usually the first choice in cosmetic, plastic and reconstructive surgeries, as tendon and muscle grafts are frequently needed. This is attributed to its morphology, since its tendon fulfills the criteria of length, breadth and easy surgical accessibility [4, 5, 23] .
Knowledge of PLM variations is helpful for the surgeon and the radiologist during any diagnosis of the forearm because this fleshy part of muscle can be mistaken as a tumor or ganglion [23] . Moreover, a study suggested that patients with a PLI may develop edema and inflammation accompanied by a bluish discoloration, which leads to numbness or pain in the palmar surface of the hand and distal third of the forearm [26] .
Thus, every surgeon, anatomist and physician must be aware of the variations of the PLM. Prior knowledge of the morphology of the muscle helps in planning intricate surgeries to which this tendon is put use to. Furthermore, it is an important muscle regarding anthropological and evolutionary studies. [1, 7, 11, 12, 16, [18] [19] [20] ].
An increasing number of surgeons are reporting patient cases where this variation is the cause of median nerve compression in patients performing repetitive work tasks like the machine operators. Such patients end up with hypertrophy of the distal muscle belly, thus causing localized pressure on the median nerve which results in effort-related pain at wrist [14, 21] . Patients who complain of wrist pain with a palpable mass at the volar wrist should be examined thoroughly for variations of the PLM [21] .
Some authors reported that the PLI is one among its common polymorphic variation in which the muscle is fleshy distally and tendinous proximally [11, 22] and it was first described by John T. Morrison (1916) as an incidental post amputation finding, statement [1] .
The PLI described herein had a tendinous origin from the medial epicondyle of humerus. At the wrist, the muscle fibres appeared and inserted in the palmar carpal ligament and continued into the palmar aponeurosis where they ultimately terminated. It was noted that the hypertrophied muscle belly displayed ulnar nerve entrapment in the Guyon canal. An incomplete superficial palmar arch artery was also noted. Measurements of the PLI described here was similar to data provided by other authors [11] .
Anatomical studies states that the PLI is more often seen on the left side [13] , although other studies describe a higher prevalence of PLI on the right side [11, 14, 15] .
It is also important to be aware that symptoms of a muscular variation may occur depending on the use of the variant muscle [11, 22] . In the case of a PLI, the use of the right arm, forearm and hand might cause the muscle to hypertrophy, thus causing the ulnar nerve and median nerve compression symptoms [21] . On the other hand, hypertrophic PLM can results in pseudo mass of the forearm [15, 21, 23 ].
Dupuytren's contracture commonly begins at the root of the ring finger and draws it into palm. Later, this condition generally extends into the little finger. Pull on fibrous flexor sheath results in flexion at interphalangeal joints. Thus, this contracture results in flexion deformity of the fingers and loss of hand function with the acute
CONCLUSION
To conclude, abnormalities of the PLM such as the PLI should not be overlooked due to the fact that it can imitate tumors and cause difficult in a great number of procedures. Moreover, it can cause compression of the ulnar and median nerves as well as mimic symptoms of Dupuytren's contracture.
